The nitrate ions ) (NO 2 − , products of disproportionation of NO in aqueous solution, were detected by an Orion Nitrite Electrode 97-46. Calibrations by means of standard NaNO2 solutions within the range 0.001÷100 ppm indicated linear dependence of EMF on ppm within 1÷100 ppm. Measurements justified the usefulness of this detection method of NO in solutions of OH − concentration lower than 10 -2 mol dm -3 since at higher concentrations the EMF values exceeded the measurement range of the electrode. Occurrence of nitrate ions produced in the disproportionation reaction was additionally confirmed in dependence of OH − concentration by near UV and fluorescence spectra. The calibrated ion-selective nitrate electrode has also been shown, on the basis of Co(II)-dipeptide-OH -systems, as a useful tool in studying reversible NO uptake by Co(II) chelates in aqueous solution. Such a reaction may be regarded as simulating the harmful binding of NO by hemoglobin, where it substitutes the isoelectronic dioxygen.
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Keywords: nitrogen(II) oxide, disproportionation of NO, nitrate ) (NO 2 − ion-selective electrode, UV spectrophotometry, spectrofluorimetry, harmful uptake of NO Nitric(II) oxide is recently one of the most intensively studied signaling particles in living systems. This small, versatile molecule takes part in a number of activities of the living system, eg blood-vascular system control, nerve signal conductance, organism immune response to pathogens as well as cell partitioning [1, 2] . The studies on biochemistry of NO started in the 70-ties of the last century when it was stated that nitric(II) oxide is an active metabolite of nitrate medicines used in the therapy of cardiac ischemia [3, 4] . Soon, it was also found that nitric(II) oxide is produced endogenously in the living system and the molecule was called an endothelium-derived relaxing factor (EDRF), responsible for a number of activities mentioned above [5, 6] .
Despite the significant physiological and pathological role of NO, the harmful influence of this gas on the natural environment is connected with intensive development of industry and motor transport but also, to a lower degree, with some natural phenomena such as volcanic eruptions, electric discharges and action of bacteria. The essential arduousness of nitrogen oxides (among others NO) is due to their disproportionation reactions yielding nitrogen oxoacids: HNO 3 and HNO 2 -components of the so called "acid rains".
In the presence of hydroxyl ions the disproportionation reaction of nitrogen(II) oxide to nitrogen(IV) and nitrogen(I) oxides [7] may be written as:
Hence, the detection of NO may be carried out via measurement of In living systems nitrogen(II) oxide is a harmful factor able to bind hemoglobin where it substitutes the isoelectronic dioxygen yielding a Fe(III)heme-NO -moiety [8, 9] . Up to now this reaction was also simulated by NO uptake by Co(II) chelates with dipeptides, partially reversible like in reactions with O 2 , but finally leading to Co(III) products [10, 11] . The aim of the present work was to prove the − 2 NO ion selective electrode in studying the disproportionation reaction under various pH and then to test her usefulness for evaluating the reversible NO uptake by Co(II) chelates with dipeptides in aqueous solution.
Experimental Potentiometric measurements
An ion-selective Orion Nitrite Electrode 97-46 (Thermo Electron Corporation) for measurements of NO . A linear dependence E = E 0 -k log c, where E 0 is the standard potential regarding the reference electrode, was fulfilled within the range 1÷100 ppm (Fig. 1) . The mean k coefficient at temperature 25°C amounted to 61 mV.
The NaOH solutions of concentrations 0.01 M and 0.001 M were prepared by dilution of standard 0.100 M NaOH (J.T. Baker) and then poured into the thermostated vessel used in a conventional isobaric laboratory apparatus. The disproportionation reaction was investigated at 25°C both by the − 2 NO ion-selective electrode (after calibration) and a combined glass electrode OSH-10-10 (after calibration with standard buffers: phthalate pH = 4.00 and borax pH = 9.00). The measurement vessel of volume 80 cm 3 was filled up either with pure water or an appropriate NaOH solution. During the experiments the liquid was vigorously stirred with a magnetic bar. A stream of argon was used to remove oxygen from the sample during ca 30 minutes. Then the sample was purged with NO during ca 15 minutes. After cutting off the NO inlet the concentration of 
Spectroscopic measurements
A UV grade cell (path length 1 cm), of volume ca 3 cm 3 , filled up with twice distilled water or appropriate aqueous solutions of NaOH and firmly closed with silica stopper, was purged at room temperature with pure argon in order to remove excess of oxygen. Then the sample was saturated with NO during ca 20 min. As it is known, at room temperature the association of gaseous NO to N 2 O 2 dimers is extremely small [12] . Since then, absorption curves were recorded in time intervals on a Cary 50 Bio (Varian) Spectrophotometer within the range λ = 250÷450 nm. Slit width: 1.5 nm. The scan speed was medium (600 nm/min), data interval 1 nm, averaging time 0.1 s.
Fluorescence measurements were carried out on a Hitachi F-4500 Fluorescence Spectrophotometer. A UV grade cell with all the walls transparent was used, path length 1 cm. Samples were prepared similarly as in the UV absorption measurements but the scans were made only once, after ca 30 min. Main parameters: EX Start WL -200 nm, EX End WL -500 nm, EX Sampling Interval -10 nm; EM Start WL -300 nm, EM End WL -600 nm, EM Sampling Interval -10 nm; Scan speed: 12000 nm/min; EX Slit -5 nm, EM Slit -2.5 nm.
Results and discussion
Potentiometric detection of NO disproportionation
The pH and EMF values from the glass and NO ions was very low in pure water and by that undetectable by the Nitric Orion Electrode. The measurable amounts of these ions could be shown only in the presence of the alkali (in spite of lowered sensitivity), but at high concentrations of NaOH the detection limits were evidently exceeded. 
Near UV measurements
Absorption spectrum of nitric ion in aqueous solution at 25°C, needed to further comparisons, is shown in Figure 2 . The spectrum exhibits an absorption band at λ = 354 nm (ε max = 22.8; Beer-Lambert's law: R 2 = 0.9975) and a weak shoulder near λ = 290 nm. Both absorption bands are of n → π * type [13] . The UV spectra obtained after saturating the water or aqueous solutions of NaOH with NO are shown in Figure 3 . As can be seen the absorption curves were roughly similar to the ones of nitric ion (as in Fig. 2 ) due to the proceeding disproportionation reaction. In particular, the similarity of the absorption band at λ = 354 nm becomes quite obvious. However, in pure water and to a more and more lower extent in the NaOH solutions along with rise in concentration, electronic spectra revealed the known concomitant vibrational structure of the lower energetic n → π * transition of
NO [14, 15] . The absorbance rose in time due to dissolution of consecutive amounts of NO during the purge and but also, after cutting of the gas inlet, due to diffusion of NO volume remaining in the measurement cell, above the surface (ca 1 cm   3 ). The whole process was limited by the solubility and diffusivity of nitric oxide, which in pure water are known as α NO = 1. , respectively [16] . 
Spectrofluorometric measurements
The 2-D fluorescence spectra of the As can be seen the intensity (displayed by line densities in the 2-D spectra) of the maximum absorption region of − 2 NO and maximum fluorescence range were higher for the solutions of NaOH then for pure water. The effect corresponds to the spectrophotometric results shown in Figure 3 at approximately the same time after cutting of the NO inlet, ie about 20 min. On the other hand, the 2-D fluorescence spectra are more distinct and show vibrational features more clearly in the more basic solutions contrariwise to the absorption spectra. This effect may be explained by the lowering share of pure water molecules of known high distance between the vibration levels and by that more significant fluorescence quenching.
Reversible NO uptake by Co(II) chelates with dipeptides in aqueous solution
The Orion Nitrite Electrode has been applied to control the gas atmosphere in vessel during the consecutive steps observed in experiments with the reaction of NO uptake by Co(II) chelates with dipeptides in aqueous solution: reversible. The degree of reversibility is dependent on the kind of dipeptide as auxiliary ligand. The NO uptake may be to some extent drawn back upon flushing with pure argon, which has been already shown by UV/Vis/NIR data [11] . In the present work the changes in solution were monitored, as exemplary shown in Table 2 , by the nitrate electrode. 
Conclusions
The Orion Nitrite Electrode proved to be a useful tool in studying the disproportionation reaction under various pH and by that enabled evaluating the partially reversible NO uptake by Co(II) chelates with dipeptides in aqueous solution. This reaction may be regarded as to some extent simulating the harmful binding of NO by hemoglobin where it substitutes the isoelectronic dioxygen and yields a Fe(III)heme-NO -moiety. Although the predicted pH range for this electrode is 4 to 8, the some higher basicity of the solution (even up to pH 10), necessary to attain the NO uptake by the Co(II) chelate, does not exclude the observation of the phenomena occurring during the main reaction and during the evolution of NO in the inert atmosphere. The nitrate ions produced in the disproportionation reaction were additionally observed by near UV and fluorescence spectra along with the vibrational states in dependence of OH -concentration.
